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(54) BATTERY SWAPPING DEVICE AND BATTERY SWAPPING STATION

(57) A battery swapping device and a battery swap-
ping station. The battery swapping device (5) comprises
a plurality of battery swapping platforms (51) and a lifting
mechanism (52), each battery swapping platform (51)
being used for dismounting and mounting a battery (11) of
an electrical device (6), and the lifting mechanism (52)
being connected to the plurality of battery swapping plat-
forms (51) and used for driving the plurality of battery
swapping platforms (51) to move up and down. The lifting
mechanism (52) enables the plurality of battery swapping
platforms (51) to move up and down, such that the
plurality of battery swapping platforms (51) can be close
to or away from the electrical device (6); and the plurality
of battery swapping platforms (51) can simultaneously
replace batteries (11) of the electrical device (6), thereby
improving the battery (11) swapping efficiency, shorten-
ing the battery (11) swapping time, and improving user
experience.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Chi-
nese Patent Application No. 202321775824.7 filed on
July 07, 2023 and entitled "BATTERY SWAPPING DE-
VICE AND BATTERY SWAPPING STATION", the con-
tent of which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
batteries, and in particular, to a battery swapping device
and a battery swapping station.

BACKGROUND

[0003] With the development of new energy technolo-
gies, batteries are widely used in electric devices, such as
mobile phones, laptop computers, electric bicycles, elec-
tric vehicles, electric airplanes, electric ships, electric toy
cars, electric toy ships, electric toy airplanes, and electric
tools.
[0004] Limited by battery capacity, electric devices
require frequent charging, which takes time and affects
the user experience.

SUMMARY

[0005] The present application provides a battery
swapping device and a battery swapping station, which
can quickly swap a battery of an electric device.
[0006] In a first aspect, the present application pro-
vides a battery swapping device. The battery swapping
device includes a plurality of battery swapping platforms
and a lifting mechanism. Each battery swapping platform
is configured to disassemble and assemble a battery of
an electric device. The lifting mechanism is connected to
the plurality of battery swapping platforms and is config-
ured to drive the plurality of battery swapping platforms to
ascend or descend.
[0007] The lifting mechanism can achieve the ascend-
ing or descending of the plurality of battery swapping
platforms, such that the plurality of battery swapping
platforms can be close to or away from the electric device.
The plurality of battery swapping platforms can simulta-
neously swap the batteries of the electric device, thereby
improving the battery swap efficiency, shortening the
battery swap time, and improving the user experience.
[0008] In some embodiments, the lifting mechanism
includes a plurality of lifting assemblies, and each lifting
assembly is connected to at least one battery swapping
platform and is configured to drive the battery swapping
platform to ascend or descend.
[0009] The battery swapping device may control a
number and positions of the lifting assemblies to be

activated based on a number and positions of the bat-
teries that need to be swapped for the electric device,
thereby achieving the ascending or descending of the
battery swapping platforms corresponding to the bat-
teries and achieving the disassembly and assembly of
the plurality of batteries. The battery swapping device
according to the above embodiments has strong compat-
ibility, and can be used with various specifications of
electric devices.
[0010] In some embodiments, a number of the lifting
assemblies is the same as a number of the battery
swapping platforms, and the plurality of lifting assemblies
are arranged in one-to-one correspondence with the
plurality of battery swapping platforms. The ascending
or descending of each battery swapping platform can be
independently controlled, and the lifting motions of the
plurality of battery swapping platforms are independent
of each other. Therefore, the battery swapping device
has better compatibility.
[0011] In some embodiments, the lifting assembly in-
cludes a carrying platform, a transmission assembly, and
a drive assembly. The carrying platform is configured to
support the battery swapping platform. The transmission
assembly is arranged on one side of the carrying platform
facing away from the battery swapping platform and is
connected to the carrying platform. The drive assembly is
connected to the transmission assembly, and the drive
assembly is configured to drive the carrying platform to
ascend or descend through the transmission assembly.
Each lifting assembly is provided with an independent
transmission assembly and a drive assembly, such that
the corresponding carrying platform can be driven to
ascend or descend as needed, thereby improving the
compatibility of the battery swapping device.
[0012] In some embodiments, the lifting mechanism is
configured to drive the plurality of battery swapping plat-
forms to ascend or descend synchronously, thereby sim-
plifying the structure of the battery swapping device.
[0013] In some embodiments, the battery swapping
device further includes a plurality of adjustment mechan-
isms, each battery swapping platform is connected to the
lifting mechanism through at least one adjustment me-
chanism, and the adjustment mechanism is configured to
adjust a spatial posture of a corresponding battery swap-
ping platform.
[0014] Due to the impact of factors such as the mount-
ing precision of the battery and the positional deviation of
the electric device, the spatial posture of the battery may
deviate from an ideal state. In the above embodiments,
by providing the adjustment structure, the spatial posture
of the corresponding battery swapping platform can be
adjusted based on the spatial posture of the battery, such
that the spatial posture of the battery swapping platform is
adapted to the spatial posture of the battery, thereby
improving the alignment precision of the battery swap-
ping platform and the battery, reducing the difficulty in the
disassembly and assembly of the battery, and improving
the disassembly and assembly efficiency.
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[0015] In some embodiments, each battery swapping
platform is connected to the lifting mechanism through at
least two adjustment mechanisms. Two or more adjust-
ment mechanisms can increase the adjustment range of
the spatial posture of the battery swapping platform, and
improve the stability of the battery swapping platform
during the adjustment process.
[0016] In some embodiments, in a lifting direction of the
battery swapping platform, the adjustment mechanism is
configured to adjust a distance between the lifting me-
chanism and the battery swapping platform. Two or more
adjustment mechanisms can change the heights of two
or more positions of the battery swapping platform, there-
by adjusting the inclination angle of the battery swapping
platform. As a result, the spatial posture of the battery
swapping platform is adapted to the spatial posture of the
battery.
[0017] In some embodiments, the battery swapping
platform is rectangular. The lifting mechanism is con-
nected to four corners of the battery swapping platform
through four adjustment mechanisms, respectively. The
four adjustment mechanisms can respectively adjust the
heights of the four corners of the battery swapping plat-
form, such that the adjustment range of the inclination
angle of the battery swapping platform can be increased,
and the stability of the adjustment process can be im-
proved.
[0018] In some embodiments, the adjustment me-
chanism includes a driving member and a push rod,
the driving member is fixed to the lifting mechanism,
the push rod is connected to the battery swapping plat-
form, and the driving member is connected to the push
rod and is configured to drive the push rod to move in the
lifting direction.
[0019] In some embodiments, the battery swapping
platform includes a support plate and a locking/unlocking
mechanism. The support plate is configured to support
the battery. The locking/unlocking mechanism is ar-
ranged on the support plate, and the locking/unlocking
mechanism is configured to release locking between the
battery and the electric device or lock the battery to the
electric device.
[0020] In some embodiments, the battery swapping
device further includes a moving mechanism, the moving
mechanism is connected to the lifting mechanism, and
the moving mechanism is at least configured to drive the
lifting mechanism to move in a first direction, the first
direction being perpendicular to the lifting direction of the
battery swapping platform. By providing the moving me-
chanism, the lifting mechanism and the battery swapping
platform can be driven to move, thereby achieving the
transfer of the battery.
[0021] In some embodiments, the moving mechanism
includes a first moving platform and a second moving
platform. The first moving platform is configured to be
movable in the first direction. The second moving plat-
form is movably connected to the first moving platform in
a second direction, the second direction intersects with

the first direction and is perpendicular to the lifting direc-
tion, and the lifting mechanism is arranged on the second
moving platform.
[0022] By providing the moving mechanism and the
lifting mechanism, the movement of the battery swapping
platform in the three-dimensional space can be achieved,
such that the battery swapping device can adjust the
battery swapping platform based on the position of the
battery, thereby improving the compatibility of the battery
swapping device.
[0023] In some embodiments, the moving mechanism
further includes a rotating platform, the rotating platform
is arranged on the second moving platform, and a rotating
shaft of the rotating platform is parallel to the lifting
direction. The lifting mechanism is arranged on the rotat-
ing platform.
[0024] The rotating platform can drive the battery
swapping platform to rotate through the lifting mechan-
ism, so as to adjust the angle of the battery swapping
platform. As a result, the battery swapping device can
adjust the battery swapping platform according to the
position of the battery, thereby improving the compat-
ibility of the battery swapping device.
[0025] In a second aspect, the present application
provides a battery swapping station. The battery swap-
ping station includes a support platform, a battery com-
partment, and the battery swapping device according to
any one of the embodiments of the first aspect. The
support platform is configured to support an electric
device. The battery compartment is configured to store
a battery and charge the battery. The battery swapping
device is configured to be movable between the support
platform and the battery compartment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Features, advantages, and technical effects of
exemplary embodiments of the present application will
be described below with reference to the drawings.

FIG. 1 is a schematic structural diagram of a vehicle;

FIG. 2 is an exploded schematic view of a battery
shown in FIG. 1;

FIG. 3 is a schematic diagram of a battery swapping
station according to some embodiments of the pre-
sent application;

FIG. 4 is a schematic structural diagram of a battery
swapping device according to some embodiments of
the present application;

FIG. 5 is an exploded schematic view of a lifting
assembly of a lifting mechanism of a battery swap-
ping device according to some embodiments of the
present application;
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FIG. 6 is a schematic structural diagram of a battery
swapping device according to some other embodi-
ments of the present application; and

FIG. 7 is a schematic structural diagram of a battery
swapping device according to yet some other embo-
diments of the present application.

[0027] The drawings are not necessarily drawn to
scale.

DETAILED DESCRIPTION

[0028] To make the objectives, technical solutions, and
advantages of embodiments of the present application
clearer, the technical solutions in the embodiments of the
present application will be clearly described hereinafter
with reference to the drawings in the embodiments of the
present application. It is apparent that the described
embodiments are some, but not all, embodiments of
the present application. Based on the embodiments in
the present application, all other embodiments obtained
by those of ordinary skill in the art without creative efforts
shall fall within the protection scope of the present appli-
cation.
[0029] Unless otherwise defined, all technical and
scientific terms used in the present application have
the same meaning as commonly understood by those
skilled in the art to which the present application belongs.
The terms used in the specification of the present appli-
cation are only used to describe specific embodiments
and are not intended to limit the present application. The
terms "include", "comprise", "have", "provided with", and
any variants thereof in the specification and claims of the
present application and the above description of the
drawings are intended to cover a non-exclusive inclusion.
The terms "first", "second", and the like in the specifica-
tion and claims of the present application and the above
drawings are used to distinguish different objects and are
not intended to describe a specific order or priority.
[0030] Reference in the present application to "embo-
diment" means that a particular feature, structure, or
characteristic described in connection with the embodi-
ment can be included in at least one embodiment of the
present application. The references of the word in the
context of the specification do not necessarily refer to the
same embodiment, nor to separate or alternative embo-
diments exclusive of other embodiments.
[0031] In the description of the present application, it
should be noted that unless otherwise explicitly specified
or limited, the terms "mount", "interconnect", "connect",
and "attach" shall be construed broadly and may be, for
example, fixed connection, detachable connection, or
integrated connection, or direct connection, indirect con-
nection via an intermediate, or a communication between
interiors of two elements. For those of ordinary skill in the
art, the specific meanings of the aforementioned terms in
the present application can be understood according to

specific conditions.
[0032] In the present application, the term "and/or" is
merely a way to describe the association relationship
between associated objects and indicates that there
may be three relationships. For example, A and/or B
may indicate that: only A is present, both A and B are
present, and only B is present. In addition, the character
"/" in the present application generally indicates an "or"
relationship between the associated objects before and
after the "/".
[0033] In the embodiments of the present application,
the same reference numerals represent the same com-
ponents, and for the sake of brevity, detailed descriptions
of the same components are omitted in different embodi-
ments. It should be understood that the thickness, length,
width, and other dimensions of various components in
the embodiments of the present application shown in the
drawings, as well as the overall thickness, length, width,
and other dimensions of the integrated device are only
exemplary and should not be construed as limiting the
present application in any way.
[0034] The term "plurality of" used in the present ap-
plication refers to no less than two (including two).
[0035] With the development of new energy technolo-
gies, more devices use batteries. When electric energy of
an electric device is depleted, the electric device is
usually connected to a charging device to replenish the
electric energy. For example, an electric vehicle may be
connected to a charging pile for charging. Charging takes
a long time and affects the user experience.
[0036] Compared with charging, swapping the battery
can achieve faster replenishment of electric energy. The
present application provides a battery swapping device.
A battery swapping platform of the battery swapping
device can support a battery and complete battery as-
sembly and disassembly. However, the battery swapping
device is typically provided with only one battery swap-
ping platform, and when swapping batteries for an elec-
tric device provided with a plurality of batteries, the bat-
tery swapping device can only swap a single battery at a
time, resulting in low battery swap efficiency.
[0037] In view of this, the embodiments of the present
application provide a battery swapping device. By pro-
viding a plurality of battery swapping platforms on a lifting
mechanism, the battery swapping device enables the
simultaneous swapping of a plurality of batteries, thereby
improving the battery swap efficiency.
[0038] The battery swapping device and the battery
swapping station using the battery swapping device dis-
closed in the embodiments of the present application
may, but are not limited to, be used for swapping a battery
of a vehicle. The vehicle may be a fuel vehicle, a gas
vehicle, or a new energy vehicle. The new energy vehicle
may be a pure electric vehicle, a hybrid vehicle, an
extended-range vehicle, or the like.
[0039] An example in which the electric device is a
vehicle is used below for description.
[0040] FIG. 1 is a schematic structural diagram of a
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vehicle. As shown in FIG. 1, a vehicle 1 is provided with a
battery 11, and the battery 11 may be provided at the
bottom, the head, or the tail of the vehicle 1. The battery
11 may be configured to power the vehicle 1. For exam-
ple, the battery 11 may serve as an operation power
source for the vehicle 1.
[0041] The vehicle 1 may further include a controller 12
and a motor 13. The controller 12 is configured to control
the battery 11 to power the motor 13, e.g., for the opera-
tion power needed by the vehicle 1 for start-up, naviga-
tion, and driving.
[0042] In some embodiments of the present applica-
tion, the battery 11 may not only serve as the operation
power source for the vehicle 1, but also as a driving power
source for the vehicle 1 to, replacing or partially replacing
fuel or natural gas, provide driving power for the vehicle 1.
[0043] In some embodiments, the battery 11 may be
snap-fitted to the chassis of the vehicle 1 through a snap-
fit structure.
[0044] FIG. 2 is an exploded schematic view of the
battery shown in FIG. 1. As shown in FIG. 2, the battery 11
may refer to a single physical module including one or a
plurality of battery cells 112 to provide higher voltage and
capacity.
[0045] In some embodiments, the battery 11 may be a
battery pack.
[0046] As an example, the battery 11 includes a case
111 and battery cells 112. The battery cells 112 are
accommodated in the case 111.
[0047] The case 111 may be a component that accom-
modates the battery cells 112. The case 111 provides an
accommodating space for the battery cells 112, and the
case 111 may be of various structures.
[0048] In some embodiments, the case 111 may in-
clude a first case part 111a and a second case part 111b.
The first case part 111a and the second case part 111b
are mutually lidded with each other. The first case part
111a and the second case part 111b jointly define an
accommodating space for accommodating the battery
cells 112. The second case part 111b may be of a hollow
structure with one end open, the first case part 111a is of a
plate-like structure, and the first case part 111a lids the
open side of the second case part 111b to form the case
111 having the accommodating space. The first case part
111a and the second case part 111b may each also be of a
hollow structure with one side open, and the open side of
the first case part 111a lids the open side of the second
case part 111b to form the case 111 having the accom-
modating space. Certainly, the first case part 111a and
the second case part 111b may be of various shapes,
such as a cylinder and a rectangular parallelepiped.
[0049] To improve the sealing performance after the
first case part 111a and the second case part 111b are
connected, a sealing member, such as a sealant or a seal
ring, may be further provided between the first case part
111a and the second case part 111b.
[0050] If the first case part 111a lids the top part of the
second case part 111b, the first case part 111a may also

be referred to as an upper case cover, and the second
case part 111b may also be referred to as a lower case
body.
[0051] In the battery 11, one or a plurality of battery
cells 112 may be provided. If a plurality of battery cells 112
are provided, the plurality of battery cells 112 may be
connected in series, in parallel, or in series-parallel. The
series-parallel connection means that both series con-
nection and parallel connection are present in the con-
nection of the plurality of battery cells 112.
[0052] The plurality of battery cells 112 may be directly
connected in series, in parallel, or in series-parallel, and
then the whole formed by the plurality of battery cells 112
is accommodated in the case 111. Certainly, the situation
may be that the plurality of battery cells 112 are first
connected in series, in parallel, or in series-parallel to
form battery modules, and then the plurality of battery
modules are connected in series, in parallel, or in series-
parallel to form a whole and accommodated in the case
111.
[0053] FIG. 3 is a schematic diagram of a battery
swapping station according to some embodiments of
the present application.
[0054] As shown in FIG. 3, in some embodiments, the
battery swapping station 2 includes a support platform 3,
a battery compartment 4, and a battery swapping device
5. The support platform 3 is configured to support an
electric device 6. The battery compartment 4 is config-
ured to store a battery 11 and charge the battery 11. The
battery swapping device 5 is configured to be movable
between the support platform 3 and the battery compart-
ment 4. The battery swapping device 5 may be config-
ured to swap the battery 11 of the electric device 6.
[0055] Illustratively, the battery swapping station 2 ac-
cording to the embodiments of the present application
can swap the battery 11 according to the following steps:
I) After the electric device 6 enters the support platform 3,
the battery swapping device 5 can be moved to the lower
side of the electric device 6, and detach the battery 11
with depleted electric energy from the electric device 6; II)
the battery swapping device 5 transfers the detached
battery to be charged to the battery compartment 4 for
charging, and receives the fully charged battery stored in
the battery compartment 4; III) the battery swapping
device 5 is moved to the lower side of the electric device
6 with the fully charged battery, and the fully charged
battery is mounted to the electric device 6; and IV) the
electric device 6 leaves the support platform 3.
[0056] In some embodiments, the battery swapping
station 2 further includes a track, and the battery swap-
ping device 5 is movably arranged on the track. The track
is configured to guide the movement of the battery swap-
ping device 5, such that the battery swapping device 5
can be moved between the support platform 3 and the
battery compartment 4. Illustratively, one end of the track
extends into the battery compartment 4, and the other
end extends to the lower side of the support platform 3.
[0057] In some embodiments, the battery compart-
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ment 4 is provided with a stacker 7. The stacker 7 is
configured to transfer the battery to be charged, which is
detached by the battery swapping device 5, to a charging
position of the battery compartment 4 for charging, and
place the fully charged battery stored in the battery
compartment 4 on the battery swapping device 5.
[0058] In some embodiments, the support platform 3
includes an elevating mechanism, and the elevating
mechanism is configured to elevate the electric device
6, such that the battery swapping device 5 can be moved
to the lower side of the electric device 6.
[0059] FIG. 4 is a schematic structural diagram of a
battery swapping device according to some embodi-
ments of the present application; and FIG. 5 is an ex-
ploded schematic view of a lifting assembly of a lifting
mechanism of a battery swapping device according to
some embodiments of the present application.
[0060] As shown in FIGs. 4 and 5, the battery swapping
device 5 according to the embodiments of the present
application includes a plurality of battery swapping plat-
forms 51 and a lifting mechanism 52. Each battery swap-
ping platform 51 is configured to disassemble and as-
semble the battery 11 of the electric device 6. The lifting
mechanism 52 is connected to the plurality of battery
swapping platforms 51 and is configured to drive the
plurality of battery swapping platforms 51 to ascend or
descend.
[0061] The battery swapping platform 51 may release
the locking between the battery 11 and the electric device
6 to detach the battery 11 from the electric device 6; the
battery swapping platform 51 may also lock the battery 11
to the electric device 6 to mount the battery 11 to the
electric device 6.
[0062] The lifting mechanism 52 may synchronously
drive the plurality of battery swapping platforms 51 to
ascend or descend, or may independently drive the
plurality of battery swapping platforms 51 to ascend or
descend.
[0063] As an example, when the battery to be charged
of the electric device 6 needs to be detached, the battery
swapping device 5 is moved to the lower side of the
electric device 6; the lifting mechanism 52 elevates the
battery swapping platform 51, such that the battery swap-
ping platform 51 abuts against the battery to be charged
and supports the battery to be charged. After the battery
swapping platform 51 releases the locking between the
battery 11 and the electric device 6, the lifting mechanism
52 drives the battery to be charged to descend and
disengages the battery to be charged from the electric
device 6, thereby detaching the battery to be charged
from the electric device 6.
[0064] The battery swapping device 5 transfers the
detached battery to be charged to the battery compart-
ment 4 for charging, and receives the fully charged
battery stored in the battery compartment 4.
[0065] When the battery swapping device 5 needs to
mount the fully charged battery to the electric device 6,
the battery swapping device 5 is moved to the lower side

of the electric device 6. The lifting mechanism 52 elevates
the battery swapping platform 51, such that the battery
swapping platform 51 is elevated with the fully charged
battery and approaches the electric device 6. When the
fully charged battery ascends to a predetermined posi-
tion, the battery swapping platform 51 locks the fully
charged battery with the electric device 6 to complete
the swapping of the battery 11.
[0066] In the embodiments of the present application,
the lifting mechanism 52 can achieve the ascending or
descending of the plurality of battery swapping platforms
51, such that the plurality of battery swapping platforms
51 can be close to or away from the electric device 6. The
plurality of battery swapping platforms 51 can simulta-
neously swap the batteries 11 of the electric device 6,
thereby improving the swap efficiency of the batteries 11,
shortening the swap time of the batteries 11, and improv-
ing the user experience.
[0067] In some embodiments, the lifting mechanism 52
includes a plurality of lifting assemblies 52a, and each
lifting assembly 52a is connected to at least one battery
swapping platform 51 and is configured to drive the
battery swapping platform 51 to ascend or descend.
[0068] One lifting assembly 52a may drive one battery
swapping platform 51 to ascend or descend, or may
simultaneously drive two or more battery swapping plat-
forms 51 to ascend or descend.
[0069] The lifting assembly 52a can only drive the
battery swapping platform 51 connected thereto; the
plurality of lifting assemblies 52a are independent of each
other and do not interfere with each other. In other words,
when one lifting assembly 52a drives the battery swap-
ping platform 51 connected thereto to ascend or des-
cend, the battery swapping platform 51 connected to
another lifting assembly 52a is not affected.
[0070] In the embodiments of the present application,
the battery swapping device 5 may control the number
and positions of the lifting assemblies 52a to be activated
based on the number and positions of the batteries 11 that
need to be swapped for the electric device 6, thereby
achieving the ascending or descending of the battery
swapping platforms 51 corresponding to the batteries
11 and achieving the disassembly and assembly of the
plurality of batteries 11. The battery swapping device 5
according to the embodiments of the present application
has strong compatibility, and can be used with various
specifications of electric devices 6.
[0071] In some embodiments, the number of the lifting
assemblies 52a is the same as the number of the battery
swapping platforms 51, and the plurality of lifting assem-
blies 52a are arranged in one-to-one correspondence
with the plurality of battery swapping platforms 51.
[0072] In the embodiments of the present application,
the ascending or descending of each battery swapping
platform 51 can be independently controlled, and the
lifting motions of the plurality of battery swapping plat-
forms 51 are independent of each other. Therefore, the
battery swapping device 5 according to the embodiments
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of the present application has better compatibility.
[0073] In some embodiments, the lifting assembly 52a
includes a carrying platform 521, a transmission assem-
bly 522, and a drive assembly 523. The carrying platform
521 is configured to support the battery swapping plat-
form 51. The transmission assembly 522 is arranged on
one side of the carrying platform 521 facing away from the
battery swapping platform 51 and is connected to the
carrying platform 521. The drive assembly 523 is con-
nected to the transmission assembly 522, and the drive
assembly 523 is configured to drive the carrying platform
521 to ascend or descend through the transmission
assembly 522.
[0074] The drive assembly 523 is configured to provide
power to drive the carrying platform 521 to move in a
lifting direction Z through the transmission assembly 522.
As an example, the drive assembly 523 includes, but is
not limited to, at least one of a motor, a cylinder, and a
hydraulic cylinder.
[0075] The transmission assembly 522 is configured to
transmit the power provided by the drive assembly 523 to
the carrying platform 521. As an example, the transmis-
sion assembly 522 includes, but is not limited to, at least
one of a scissor-type transmission structure, a linkage
transmission structure, a cam transmission structure,
and a screw-and-nut transmission structure.
[0076] In the embodiments of the present application,
each lifting assembly 52a is provided with an indepen-
dent transmission assembly 522 and a drive assembly
523, such that the corresponding carrying platform 521
can be driven to ascend or descend as needed, thereby
improving the compatibility of the battery swapping de-
vice 5.
[0077] In some embodiments, the battery swapping
device 5 further includes a moving mechanism 53, the
moving mechanism 53 is connected to the lifting mechan-
ism 52, and the moving mechanism 53 is at least con-
figured to drive the lifting mechanism 52 to move in a first
direction X, the first direction X being perpendicular to the
lifting direction Z of the battery swapping platform 51.
[0078] As an example, the first direction X may be
parallel to a horizontal plane.
[0079] By providing the moving mechanism 53, the
lifting mechanism 52 and the battery swapping platform
51 can be driven to move, thereby achieving the transfer
of the battery 11.
[0080] By providing the moving mechanism 53, the
battery swapping device 5 as a whole can move in the
first direction.
[0081] In some embodiments, the support platform 3
and the battery compartment 4 may be arranged in the
first direction X. The moving mechanism 53 can drive the
battery swapping platform 51 to move in the first direction
X through the lifting mechanism 52, such that the battery
swapping platform 51 transfers the battery to be charged
to the battery compartment 4, or the battery swapping
platform 51 transfers the fully charged battery from the
battery compartment 4 to the lower side of the electric

device 6.
[0082] In some embodiments, the moving mechanism
53 includes a first moving platform 531 and a second
moving platform 532. The first moving platform 531 is
configured to be movable in the first direction X. The
second moving platform 532 is movably connected to
the first moving platform 531 in a second direction Y, the
second direction Y intersects with the first direction X and
is perpendicular to the lifting direction Z, and the lifting
mechanism 52 is arranged on the second moving plat-
form 532.
[0083] As an example, the first moving platform 531
may be arranged on a first guide rail 8 extending in the
first direction X, and the transmission between the first
moving platform 531 and the first guide rail 8 may be
achieved through a rack, a belt, a chain, or another
structure, such that the first moving platform 531 can
move in the first direction X.
[0084] As an example, the first moving platform 531
may be provided with a second guide rail 531a extending
in the second direction Y, and the second moving platform
532 is arranged on the second guide rail 531a. Optionally,
the transmission between the second moving platform
532 and the second guide rail 531a may be achieved
through a rack, a belt, a chain, or another structure, such
that the second moving platform 532 can move in the
second direction Y.
[0085] In the embodiments of the present application,
by providing the moving mechanism 53 and the lifting
mechanism 52, the movement of the battery swapping
platform 51 in the three-dimensional space can be
achieved, such that the battery swapping device 5 can
adjust the battery swapping platform 51 based on the
position of the battery 11, thereby improving the compat-
ibility of the battery swapping device 5.
[0086] In some embodiments, the first direction X, the
second direction Y, and the lifting direction Z are perpen-
dicular to each other.
[0087] In some embodiments, the transmission as-
sembly 522 includes a scissor unit 91, a first transmission
member 92, and a second transmission member 93. The
scissor unit 91 connects the moving mechanism 53 and
the carrying platform 521. The first transmission member
92 is mounted on the scissor unit 91. The second trans-
mission member 93 is connected to the drive assembly
523 and forms an inclined surface fit with the first trans-
mission member 92. The drive assembly 523 is config-
ured to drive the second transmission member 93, and
drive the scissor unit 91 to perform a scissor motion
through the first transmission member 92, so as to
achieve the ascending or descending of the carrying
platform 521.
[0088] Since the first transmission member 92 and the
second transmission member 93 form the inclined sur-
face fit, when the drive assembly 523 drives the second
transmission member 93 to move, the first transmission
member 92 and the second transmission member 93 can
slide relative to each other along the inclined surface, and
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the drive assembly 523 can push the second transmis-
sion member 93 to move with a relatively small horizontal
thrust. As a result, the scissor unit 91 can drive the
carrying platform 521 to ascend or descend through
the first transmission member 92, thereby reducing the
power of the drive assembly 523 and reducing the pro-
curement cost and usage cost.
[0089] The first transmission member 92 and the sec-
ond transmission member 93 can achieve the conversion
of the movement direction through the inclined surface fit,
which can simplify the structure of the transmission as-
sembly 522, reduce the size of the transmission assem-
bly 522, and help to increase the magnitude of movement
of the carrying platform 521.
[0090] In some embodiments, the scissor unit 91 con-
nects the second moving platform 532 and the carrying
platform 521.
[0091] In some embodiments, the moving direction of
the second transmission member 93 is parallel to the first
direction X.
[0092] In some embodiments, the scissor unit 91 in-
cludes a first scissor arm 911 and a second scissor arm
912 hinged to each other. The transmission assembly
522 further includes a mounting shaft 94, the mounting
shaft 94 is connected to the hinge point of the first scissor
arm 911 and the second scissor arm 912 and extends in
the hinge axis of the first scissor arm 911 and the second
scissor arm 912, and the first transmission member 92 is
mounted on the mounting shaft 94.
[0093] Illustratively, the first scissor arm 911 and the
second scissor arm 912 are cross-hinged, one end of the
first scissor arm 911 is hinged to the carrying platform
521, and the other end of the first scissor arm 911 is
movably arranged on the second moving platform 532.
One end of the second scissor arm 912 is hinged to the
second moving platform 532, and the other end of the
second scissor arm 912 is movably arranged on the
carrying platform 521. The drive assembly 523 is
mounted on the second moving platform 532.
[0094] In the embodiments, since the first transmission
member 92 and the second transmission member 93
form the inclined surface fit, when the drive assembly
523 drives the second transmission member 93 to move,
the first transmission member 92 and the second trans-
mission member 93 can slide relative to each other along
the inclined surface, thereby driving the mounting shaft
94 to ascend or descend. The ascending or descending
of the mounting shaft 94 can drive the scissor unit 91 to
perform a scissor motion, thereby achieving the ascend-
ing or descending of the carrying platform 521. The
driving manner is simple, and the power consumption
is low.
[0095] In some embodiments, the transmission as-
sembly 522 includes two scissor units 91, the two scissor
units 91 are arranged opposite to each other, the mount-
ing shaft 94 is arranged between the two scissor units 91,
and the two ends of the mounting shaft 94 are connected
to the two scissor units 91, respectively.

[0096] In some alternative embodiments, the transmis-
sion assembly 522 includes a link, and the drive assem-
bly 523 includes a cylinder. The cylinder may be fixed to
the second moving platform 532, the link extends in the
lifting direction Z, and the link is connected to the cylinder
and the carrying platform 521. The cylinder may drive the
link to extend or retract in the lifting direction Z, so as to
drive the carrying platform 521 to ascend or descend.
[0097] In some embodiments, the battery swapping
device 5 further includes a plurality of adjustment me-
chanisms 54, each battery swapping platform 51 is con-
nected to the lifting mechanism 52 through at least one
adjustment mechanism 54, and the adjustment mechan-
ism 54 is configured to adjust the spatial posture of the
corresponding battery swapping platform 51.
[0098] The adjustment of the spatial posture of the
battery swapping platform 51 includes, but is not limited
to, at least one of rotation, tilting, and ascending or
descending of the battery swapping platform 51.
[0099] The battery swapping platform 51 may be con-
nected to the lifting mechanism 52 through one adjust-
ment mechanism 54, or may be connected to the lifting
mechanism 52 through two or more adjustment mechan-
isms 54.
[0100] Due to the impact of factors such as the mount-
ing precision of the battery 11 and the positional deviation
of the electric device 6, the spatial posture of the battery
11 may deviate from an ideal state. In the embodiments of
the present application, by providing the adjustment me-
chanism 54, the spatial posture of the corresponding
battery swapping platform 51 can be adjusted based
on the spatial posture of the battery 11, such that the
spatial posture of the battery swapping platform 51 is
adapted to the spatial posture of the battery 11, thereby
improving the alignment precision of the battery swap-
ping platform 51 and the battery 11, reducing the difficulty
in the disassembly and assembly of the battery 11, and
improving the disassembly and assembly efficiency.
[0101] In some embodiments, the adjustment me-
chanism 54 is arranged on the upper side of the carrying
platform 521.
[0102] In some embodiments, each battery swapping
platform 51 is connected to the lifting mechanism 52
through at least two adjustment mechanisms 54. Two
or more adjustment mechanisms 54 can increase the
adjustment range of the spatial posture of the battery
swapping platform 51, and improve the stability of the
battery swapping platform 51 during the adjustment pro-
cess.
[0103] In someembodiments, in the lifting direction Z of
the battery swapping platform 51, the adjustment me-
chanism 54 is configured to adjust the distance between
the lifting mechanism 52 and the battery swapping plat-
form 51.
[0104] Two or more adjustment mechanisms 54 can
change the heights of two or more positions of the battery
swapping platform 51, thereby adjusting the inclination
angle of the battery swapping platform 51. As a result, the
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spatial posture of the battery swapping platform 51 is
adapted to the spatial posture of the battery 11.
[0105] In some embodiments, the adjustment me-
chanism 54 includes a driving member 541 and a push
rod 542, the driving member 541 is fixed to the lifting
mechanism 52, the push rod 542 is connected to the
battery swapping platform 51, and the driving member
541 is connected to the push rod 542 and is configured to
drive the push rod 542 to move in the lifting direction Z.
[0106] Certainly, the adjustment mechanism 54 may
also be of another structure, as long as the structure can
change the distance between the carrying platform 521
and the battery swapping platform 51 in the lifting direc-
tion Z.
[0107] Optionally, the driving member 541 includes a
cylinder.
[0108] In some embodiments, the driving member 541
may be fixed to one side of the carrying platform 521
facing the battery swapping platform 51. The push rod
542 is located between the carrying platform 521 and the
battery swapping platform 51.
[0109] In some embodiments, the battery swapping
platform 51 is rectangular. When viewed from the lifting
direction Z, the outer contour of the battery swapping
platform 51 is substantially rectangular.
[0110] In some embodiments, the lifting mechanism 52
is connected to four corners of the battery swapping
platform 51 through four adjustment mechanisms 54,
respectively.
[0111] The four adjustment mechanisms 54 can re-
spectively adjust the heights of the four corners of the
battery swapping platform 51, such that the adjustment
range of the inclination angle of the battery swapping
platform 51 can be increased, and the stability of the
adjustment process can be improved.
[0112] In some embodiments, the battery swapping
platform 51 includes a support plate 511 and a lock-
ing/unlocking mechanism 512. The support plate 511 is
configured to support the battery 11. The locking/unlock-
ing mechanism 512 is arranged on the support plate 511,
and the locking/unlocking mechanism 512 is configured
to release the locking between the battery 11 and the
electric device 6 or lock the battery 11 to the electric
device 6.
[0113] When the battery to be charged of the electric
device 6 needs to be detached, the lifting mechanism 52
drives the support plate 511 to ascend, such that the
support plate 511 abuts against the battery to be charged
and supports the battery to be charged. After the support
plate 511 supports the battery to be charged, the lock-
ing/unlocking mechanism 512 moves and releases the
locking between the battery to be charged and the electric
device 6.
[0114] When the fully charged battery needs to be
mounted to the electric device 6, the lifting mechanism
52 drives the support plate 511 to ascend, such that the
fully charged battery on the support plate 511 moves
towards the electric device 6. When the fully charged

battery reaches the set position, the locking/unlocking
mechanism 512 moves and locks the fully charged bat-
tery to the electric device 6.
[0115] According to different connection relationships
between the battery 11 and the electric device 6, the
locking/unlocking mechanism 512 may be correspond-
ingly configured in different structures.
[0116] In some examples, the battery 11 is snap-fitted
to the electric device 6 through a snap-fit structure. In this
case, the locking/unlocking mechanism 512 includes a
liftable unlocking post. When the battery to be charged
needs to be detached, the unlocking post ascends and
presses the snap-fit structure to release the locking be-
tween the battery to be charged and the electric device 6.
[0117] In some other examples, the electric device 6
and the battery 11 are connected through a bolt or an-
other threaded fastener. In this case, the locking/unlock-
ing mechanism 512 includes a bolt sleeve, and the bolt
sleeve can drive the bolt to rotate, so as to release the
locking between the battery to be charged and the electric
device 6.
[0118] In other examples, the locking/unlocking me-
chanism 512 may also adopt other mechanisms.
[0119] Optionally, the support plate 511 is rectangular.
The four adjustment mechanisms 54 are connected to
four corners of the support plate 511, respectively.
[0120] In some embodiments, the battery swapping
platform 51 includes a plurality of locking/unlocking me-
chanisms 512.
[0121] In some embodiments, the adjustment me-
chanism 54 is connected to the carrying platform 521
and the support plate 511. Illustratively, the adjustment
mechanism 54 is disposed between the carrying platform
521 and the support plate 511.
[0122] FIG. 6 is a schematic structural diagram of a
battery swapping device according to some other embo-
diments of the present application.
[0123] As shown in FIG. 6, in some embodiments, the
lifting mechanism 52 is configured to drive the plurality of
battery swapping platforms 51 to ascend or descend
synchronously, thereby simplifying the structure of the
battery swapping device 5.
[0124] In some embodiments, the lifting mechanism 52
includes one lifting assembly 52a. The lifting assembly
52a includes a carrying platform 521, a transmission
assembly 522, and a drive assembly 523. The carrying
platform 521 is configured to support a plurality of battery
swapping platforms 51. The transmission assembly 522
is arranged on one side of the carrying platform 521
facing away from the battery swapping platform 51 and
is connected to the carrying platform 521. The drive
assembly 523 is connected to the transmission assembly
522, and the drive assembly 523 is configured to drive the
carrying platform 521 to ascend or descend through the
transmission assembly 522.
[0125] The drive assembly 523 can achieve the as-
cending or descending of the carrying platform 521
through the transmission assembly 522, and the carrying
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platform 521 can synchronously drive the plurality of
battery swapping platforms 51 to ascend or descend.
According to the embodiments of the present application,
a plurality of battery swapping platforms 51 are integrated
on one carrying platform 521, which can simplify the
structure of the lifting mechanism 52.
[0126] FIG. 7 is a schematic structural diagram of a
battery swapping device according to yet some other
embodiments of the present application.
[0127] As shown in FIG. 7, in some embodiments, the
moving mechanism 53 further includes a rotating plat-
form 533, the rotating platform 533 is arranged on the
second moving platform 532, and the rotating shaft of the
rotating platform 533 is parallel to the lifting direction Z.
The lifting mechanism 52 is arranged on the rotating
platform 533.
[0128] The rotating platform 533 can drive the battery
swapping platform 51 to rotate through the lifting me-
chanism 52, so as to adjust the angle of the battery
swapping platform 51. As a result, the battery swapping
device 5 can adjust the battery swapping platform 51
according to the position of the battery 11, thereby im-
proving the compatibility of the battery swapping device
5.
[0129] Referring to FIGs. 3 to 5, the embodiments of
the present application provide a battery swapping de-
vice 5. The battery swapping device includes a moving
mechanism 53, a lifting mechanism 52, a plurality of
adjustment mechanisms 54, and a plurality of battery
swapping platforms 51.
[0130] The moving mechanism 53 includes a first mov-
ing platform 531 and a second moving platform 532. The
first moving platform 531 is configured to be movable in a
first direction X, the second moving platform 532 is mo-
vably connected to the first moving platform 531 in a
second direction Y, and the first direction X intersects
with the second direction Y.
[0131] The lifting mechanism 52 includes a plurality of
lifting assemblies 52a, and each lifting assembly 52a
includes a carrying platform 521, a transmission assem-
bly 522, and a drive assembly 523. The transmission
assembly 522 connects the second moving platform 532
and the carrying platform 521, the drive assembly 523 is
configured to drive the carrying platform 521 to ascend
and descend through the transmission assembly 522,
and the lifting direction Z of the carrying platform 521 is
perpendicular to the first direction X and the second
direction Y.
[0132] The plurality of battery swapping platforms 51
are arranged in one-to-one correspondence with the
plurality of lifting assemblies 52a. Each battery swapping
platform 51 is connected to the carrying platform 521 of
the corresponding lifting assembly 52a through at least
two adjustment mechanisms 54. In the lifting direction Z,
the adjustment mechanisms 54 are configured to adjust
the distance between the carrying platform 521 and the
battery swapping platform 51.
[0133] Optionally, the battery swapping platform 51

includes a support plate 511 and a locking/unlocking
mechanism 512. The support plate 511 is located above
the carrying platform 521 and is configured to support the
battery 11. The locking/unlocking mechanism 512 is ar-
ranged on the support plate 511, and the locking/unlock-
ing mechanism 512 is configured to release the locking
between the battery 11 and the electric device 6 or lock
the battery 11 to the electric device 6. The carrying plat-
form 521 and the support plate 511 are connected
through four adjustment mechanisms 54.
[0134] In the battery swapping device 5 according to
the embodiments of the present application, each battery
swapping platform 51 is correspondingly provided with
an adjustment mechanism 54 and a lifting assembly 52a,
and the movement of each battery swapping platform 51
can be performed independently, which can meet the
swap requirements of a single battery, dual batteries, or a
plurality of batteries.
[0135] Although the present application has been de-
scribed with reference to preferred embodiments, var-
ious modifications may be made and components herein
may be replaced with equivalents without departing from
the scope of the present application. In particular, the
technical features mentioned in the embodiments may be
combined in any manner as long as there are no struc-
tural conflicts. The present application is not limited to the
specific embodiments disclosed herein, but encom-
passes all technical solutions falling within the scope of
the claims.

Claims

1. A battery swapping device, comprising:

a plurality of battery swapping platforms, where-
in each battery swapping platform is configured
to disassemble and assemble a battery of an
electric device; and
a lifting mechanism, connected to the plurality of
battery swapping platforms and configured to
drive the plurality of battery swapping platforms
to ascend or descend.

2. The battery swapping device according to claim 1,
wherein the lifting mechanism comprises a plurality
of lifting assemblies, and each lifting assembly is
connected to at least one battery swapping platform
and is configured to drive the battery swapping plat-
form to ascend or descend.

3. The battery swapping device according to claim 2,
wherein a number of the lifting assemblies is the
same as a number of the battery swapping platforms,
and the plurality of lifting assemblies are arranged in
one-to-one correspondence with the plurality of bat-
tery swapping platforms.
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4. The battery swapping device according to claim 2 or
3, wherein the lifting assembly comprises:

a carrying platform, configured to support the
battery swapping platform;
a transmission assembly, arranged on one side
of the carrying platform facing away from the
battery swapping platform and connected to the
carrying platform; and
a drive assembly, connected to the transmission
assembly, wherein the drive assembly is config-
ured to drive the carrying platform to ascend or
descend through the transmission assembly.

5. The battery swapping device according to claim 1,
wherein the lifting mechanism is configured to drive
the plurality of battery swapping platforms to ascend
or descend synchronously.

6. The battery swapping device according to any one of
claims 1 to 5, further comprising a plurality of adjust-
ment mechanisms, wherein each battery swapping
platform is connected to the lifting mechanism
through at least one adjustment mechanism, and
the adjustment mechanism is configured to adjust
a spatial posture of a corresponding battery swap-
ping platform.

7. The battery swapping device according to claim 6,
wherein each battery swapping platform is con-
nected to the lifting mechanism through at least
two adjustment mechanisms.

8. The battery swapping device according to claim 7,
wherein in a lifting direction of the battery swapping
platform, the adjustment mechanism is configured to
adjust a distance between the lifting mechanism and
the battery swapping platform.

9. The battery swapping device according to claim 8,
wherein the battery swapping platform is rectangu-
lar;
the lifting mechanism is connected to four corners of
the battery swapping platform through four adjust-
ment mechanisms, respectively.

10. The battery swapping device according to claim 8 or
9, wherein the adjustment mechanism comprises a
driving member and a push rod, the driving member
is fixed to the lifting mechanism, the push rod is
connected to the battery swapping platform, and
the driving member is connected to the push rod
and is configured to drive the push rod to move in the
lifting direction.

11. The battery swapping device according to any one of
claims 1 to 10, wherein the battery swapping plat-
form comprises:

a support plate, configured to support the bat-
tery; and
a locking/unlocking mechanism, arranged on
the support plate, wherein the locking/unlocking
mechanism is configured to release locking be-
tween the battery and the electric device or lock
the battery to the electric device.

12. The battery swapping device according to any one of
claims 1 to 11, further comprising a moving mechan-
ism, wherein the moving mechanism is connected to
the lifting mechanism, and the moving mechanism is
at least configured to drive the lifting mechanism to
move in a first direction, the first direction being
perpendicular to the lifting direction of the battery
swapping platform.

13. The battery swapping device according to claim 12,
wherein the moving mechanism comprises:

a first moving platform, configured to be mova-
ble in the first direction; and
a second moving platform, movably connected
to the first moving platform in a second direction,
wherein the second direction intersects with the
first direction and is perpendicular to the lifting
direction, and the lifting mechanism is arranged
on the second moving platform.

14. The battery swapping device according to claim 13,
wherein the moving mechanism further comprises a
rotating platform, the rotating platform is arranged on
the second moving platform, and a rotating shaft of
the rotating platform is parallel to the lifting direction;
the lifting mechanism is arranged on the rotating
platform.

15. A battery swapping station, comprising:

a support platform, configured to support an
electric device;
a battery compartment, configured to store a
battery and charge the battery; and
the battery swapping device according to any
one of claims 1 to 14, wherein the battery swap-
ping device is configured to be movable be-
tween the support platform and the battery com-
partment.

5

10

15

20

25

30

35

40

45

50

55



12

EP 4 741 234 A1



13

EP 4 741 234 A1



14

EP 4 741 234 A1



15

EP 4 741 234 A1



16

EP 4 741 234 A1



17

EP 4 741 234 A1



18

EP 4 741 234 A1

5

10

15

20

25

30

35

40

45

50

55



19

EP 4 741 234 A1

5

10

15

20

25

30

35

40

45

50

55



20

EP 4 741 234 A1

5

10

15

20

25

30

35

40

45

50

55



21

EP 4 741 234 A1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 202321775824 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

